Tumor-targeted delivery of 8-hydroxyquinoline.
RIF-1 mouse tumors express high levels of beta-glucuronidase activity relative to most normal tissues. The high activity can be exploited for targeting specific drugs preferentially to tumor tissues. In this study we examined the kinetics of 8-hydroxyquinoline (8-OHQ) accumulation in tumor and in several normal tissues resulting from the in vivo deconjugation of 8-hydroxyquinolyl-glucuronide (8-OHQ-GlcA). Tumors were acidified with D-glucose and NaHCO3 prior to the administration of 8-OHQ-GlcA; subsequently the deconjugated aglycone, 8-OHQ, accumulated preferentially in tumors and reached peak levels between 30 and 60 min after the 8-OHQ-GlcA injection. Mild hyperthermia of 30 min at 43 degrees C to the tumors further increased their peak 8-OHQ levels by a factor of 2-3. Some normal tissues, mostly kidney, liver, and colon, also accumulated 8-OHQ, but the aglycone appeared early in the normal tissues (near 30 min post-injection) and was significantly reduced by 60 min when 8-OHQ remained high in the tumor. Administration of 8-OHQ-GlcA alone, without prior tumor acidification, failed to produce measurable accumulations of 8-OHQ in tumors and in normal tissues. Tissue clearance of 8-OHQ is mediated primarily by the enzymatic reconjugation of 8-OHQ via UDP-glucuronosyltransferase (UDPGT). UDPGT activity was high in liver, kidney, and bowel, but low in the RIF tumor, spleen, muscle, and brain. Hyperthermia had only a modest effects on UDPGT activity: a heat dose of 30 min at 45 degrees C reduced activity less than 60%. Thus, preferential accumulation and prolonged retention of 8-OHQ in RIF tumors may be caused by a combination of factors: a) high tumor beta-glucuronidase activity, b) selective tumor acidification during hyperglycemia, c) low tumor UDPGT activity, and d) other factors, such as tumor blood flow.